5,474,979

5
-continued
Polysorbate 80 0.75%
Carbomer 981 0.05%
Glycerin 2.20%
NaOH gs
Purified water gs
pH 7.2-1.6

The formulations set forth in Examples 1-4 were made
for treatment of keratoconjunctivitis sicca (dry eye) syn-
drome with Examples 2, 3 and 4 without the active ingre-
dient cyclosporin utilized to determine the toxicity of the
emulsified components.

The formulations in Examples 1-4 were applied to rabbit
eyes eight times a day for seven days and were found to
cause only slight to mild discomfort and slight hyperemia in
the rabbit eyes. Slit Jamp examination revealed no changes
in the surface tissue. In addition, the cyclosporin containing
castor oil emulsion, as hereinabove set forth in Examples
1A-1D, was also tested for ocular bioavailability in rabbits;
and the therapeutic level of cyclosporin was found in the
tissues of interest after dosage. This substantiates that
cyclosporin in an ophthalmic delivery system is useful for
treating dry eye as set forth in U.S. Pat. No. 4,839,342.

In addition, no difference in toxicity was found between
formulations with cyclosporin (Examples 1A-1D) and for-
mulations without cyclosporin (Examples 2-4).

The formulations set forth in Examples 1-4 were found to
be physically stable upon long term storage. With regard to
formulations 1A~1D, no crystallization of cyclosporin was
noticed after nine months at room temperature.

Further, other higher fatty acid glycerides such as olive
oil, peanut oil and the like may also be utilized with the
polysorbate 80 with similar results regarding biotoxicity.

Although there has been hereinabove described a particu-
lar pharmaceutical composition in the form of a nonirritating
emulsion for the purpose of illustrating the manner in which
the invention may be used to advantage, it should be
appreciated that the invention is not limited thereto. Accord-
ingly, any and all modifications, variations, or equivalent
arrangements, which may occur to those skilled in the art,
should be considered to be within the scope of the present
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invention as defined in the appended claims.

What is claimed is:

1. A pharmaceutical composition comprising a nonirritat-
ing emulsion of at least one cyclosporin in admixture with
a higher fatty acid glyceride, polysorbate 80 and an emulsion
stabilizing amount of Pemulen in water suitable for topical
application to ocular tissue.

2. The pharmaceutical composition according to claim 1
wherein the cyclosporin comprises cyclosporin A.

3. The pharmaceutical composition according to claim 2
wherein the weight ratio of the higher fatty acid glyceride to
the polysorbate 80 is between about 0.3 and about 30.

4. The pharmaceutical composition according to claim 3
wherein the higher fatty acid glyceride comprises castor oil
and the weight ratio of cyclosporin to castor oil is below
about 0.16.

5. The composition according to claim 1 wherein the
higher fatty acid glyceride and polysorbate 80 are present in
amounts sufficient to prevent crystallization of cyclosporin
for a period of up to about nine months.

6. A pharmaceutical emulsion comprising of cyclosporin
A, castor oil, Pemulen, glycerine, polysorbate 80 water in
amounts sufficient to prevent crystallization of cyclosporin A
for a period of up to about nine months, said pharmaceutical
emulsion being suitable for topical application to ocular
tissue.

7. The pharmaceutical emulsion according to claim 6
wherein the cyclosporin A is present in an amount of
between about 0.05 to and about 0.40%, by weight, the
castor oil is present in an amount of between about 0.625%,
by weight, and about 5.0%, by weight, the polysorbate 80 is
present in an amount of about 1.0%, by weight, the Pemulen
is present in an amount of about 0.05%, by weight, and the
glycerine is present in an amount of about 2.2%, by weight.

8. A pharmaceutical emulsion consisting of between about
0.05% and about 0.40%, by weight, cyclosporin A, between
about 0.625% and about 5.0%, by weight, castor oil, about
1.0%, by weight, polysorbate 80, about 0.05%, by weight,
Pemulen and about 2.2%, by weight, glycerine in water with
a pH of between about 7.2 and 7.6 suitable for topical
application to ocular tissue.
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